TABLES FOR CONVENIENT CALCULATION OF MEDIAN-EFFECTIVE DOSE (LD50 OR
Estimation of the toxicity of a given chemical by single-oral dose to rats, rabbits, guinea pigs, or mice or of single skin application to rabbits or guinea pigs has been previously expressed in tables and reports issued from this -laboratory in the form of the LD50 calculated by the Bliss (1935, 1935, 1938 ) method of probits. The term LD50 refers to the least dosage that should be expected to kill 50% of the animals that received it. Bliss defines the probit as five plus the equivalent normal deviation (with unit standard deviation). His transformation converts the integrated normal curve to a straight line that passes through the transformed point (log LD50, 5). The calculations required in this estimation of the LD50 are somewhat difficult and time-consuming, involving successive approximations with tentative regression lines fitted by a method of maximum likelihood. Several papers have been published on simplifications and estimations of the probit LD50 and others on different methods of curve-fitting such as the logistic function by Wilson and Worcester (1943, 1944) using maximum likelihood, and by Berkson (1944 Berkson ( , 1946 ) using a method of weighted least squares. The purpose of these transformations is to straighten the fundamental dosage vs. mor-249 tality curve so that a straight line may be fitted to the transformed points. However, there is danger that tendencies toward biased or erratic estimates may be induced by mistaken assumptions about the form of the fundamental curve or by the technics used for curve fitting.
Recently Thompson (1947) has published a method that involves the use of moving averages and interpolation to estimate the medianeffective dose, VED50o, identical with our LD50 if death is the critical response. The use of moving averages is not new in mathematics or statistics. It is a well-known graduation long used in time series analyses, and has the following advantages: (1) it is free from the assumption as to the precise type of fundamental curve involved but it is capable of taking into account more of the data than any method that uses only the data on both sides of the 50 per cent level of effectiveness; (2) only simple computations are involved; and (3) it replaces the fitting of complex mathematical curves. The ED50 by this method is computed by interpolation involving K + 1 or more dosage levels by the use of the respective arithmetic means of log dose and of fraction responding critically for K successive points. In most ED50 determinations, too few animals are dosed to establish with certainty the exact form of the dosage-mortality curve that is involved.
No detailed comparison will be made here of the accuracy of the Thompson method vs. those of Bliss, Berkson, etc. A lengthy discussion of this may be found in Thompson's paper (1947) The general formulae for the estimation of the logarithm of the LD50 and of the standard deviation of the estimate by the moving average method are given in the original article by Thompson (1947) . Explanation of the use of the tables presented in this paper follow. The requirements that must be followed to use these tables are: (a) dose a constant number of animals on each dosage level (n = the number dosed per level). This restriction is not necessary to use of the moving average interpolation method, but tables otherwise would hardly be worth making. There is nothing to prevent construction of similar tables for different values of K not used in the present article, although the usual choice appears to be K = 3.
(b) space the dosage levels so that they are in a geometric progression. For example, if the geometric factor (R) is 2.0, with dosage levels of 0.5, 1.0, 2.0, and 4.0 grams per kilogram, then d = 0.30103.
(c) dose animals on at least K + 1 levels of dosage, i.e., 4 levels or more for K = 3. When these requirements are followed we seek to obtain from animals dosedt at succeeding dosage levels a set of mortality data (r-values in the table) that match one of those in the table for the given value of n and K. In any of the tables, the two middle numbers in the "r-value" column may be inverted Another example of the use of formula (1) follows. Five animals were dosed per level (n = 5) and the following mortalities resulted: 0 of 5 at 1.26 gm./kg., 1 of 5 at 1.59 gm./kg,, 3 of 5 at 2.00 gm./kg., and 5 of 5 at 2.52 gm./kg. Here, the ratio of successive dosage levels is 1.26 and d = 0.1. The log LD50 from the use of Table I In an estimation of a confidence interval that will encompass the LD50 95 times in 100, we take that bounded by antilog [log m i 2* Clog ml; the following formula is used with the os value from the tables: TABLE II.  TABLE FOR CALCULATION  OF MEDIAN-EFFECTIVE  DOSE BY MOVING  AVERAGE  INTERPOLATION 
